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Steam ironing device 



a 



The invention relates to a steam ironing device comprising a steam iron having 
housing, a heatable soleplate at the bottom side of said housing, and at least one 
atomization device, said ironing device comprises a water supply device, a steam generator 
for generating steam, heating means for heating the steam generator, a flow path between the 
steam generator and the atomizing device, a valve provided in the flow path between the 
steam generator and the atomizing device, and an electric pump for delivering water firom 
said water supply device to said steam generator. 
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Such an ironing device is known from EP-A 1 191 140. This device is provided 
with a steam generator for generating hot steam. To obtain wet steam at an outlet of the 
atomizing device water is inserted into the steam flow path towards the atomizing device by 
means of a second pump. 



It is an object of the invention to provide an ironing device with simple means 
to obtain wet steam at the atomizing device in a controlled manner. 

According to the invention the ironing device comprises control means 

- for controlling the power of the heating means of the steam generator, 
20 - for controlling the flow rate of the pump, 

- for controlling the opening and closing of said valve, said valve being open if the the ratio 
between the flow rate of the pump and the power of the heating means is in the range of 
1:20 to 1:38. 

The steam generator according to the invention generates wet steam. The 
wetness of the steam in the steam generator, i.e. the ratio between the amount of water and 
the amount of steam is determined by the control means and depends on the ratio between the 
flow rate of the pump and the power of the heating means. The desired water to steam ratio 
can be obtained by adjusting both the power of the heating element of the steam generator 
and the flow rate of fte pump. However, it is also possible to keep the power of the heating 
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element at a fixed value and only adjust the flow rate of the pump or reverse to obtain the 
desired ratio. If the ratio between the flow rate of the pump and the power of me heating 
means is within the claimed range, moistening of fabrics is very effective. 
Water to steam ratio is to be understood as follows: 
If a certain amount of water is to be converted completely into steam it is 
physically known how much heat energy is needed for that. So, if the flow rate of the pump i« 
X g/min the power of the heating element for the steam generator should Z Watt to convert 
said water completely into steam. If the power of the heating element is kept at the same level 
and more water is introduced into the steam generator, for example the flow rate is X+Y 
g/min, the amount of water according to Y g/min will not be converted into steam but 
remains as water in a rather undefined shape, mostly big droplets. In that case the water to 
steam ratio is X:Y. For example, to convert 30 g/min water into complete steam the power of 
the heating element of the steam generator is 1350W. In general, for complete conversion of 
water into steam the power is proportional to the water flow rate. If the flow rate is increased 
to 50 g/min, 20 g/min of water will not be converted into steam but remains water. The water 
to steam ratio is then 1:1.5 (20:30). This means that the ratio between the flow rate (g/min) of 
the pump and the power (W) of the heating element is 1:27 (50:1350). The atomizing device 
causes a breakdown of the water into a fine mist with a very small particle size of the water 
droplets which can easy penetrate into the garment. The atomizing device has a usual nozzle 
20 which is similar to a nozzle used to get a spray of water. 

It is to be noticed that contrary to the iron described in EP-A 1 191 140 in this 
device only one pump is necessary to obtain the desired wet steam. 

Preferably the ratio between the flow rate of the pump and the power of the 
heating means is in the range of 1 :23 to 1 :30. Tests have been shown that the particle size of 
the water droplets in this fine mist is in the range of 20-65 urn which has proven to be a very 
effective way of penetration into the garment. 

It is further preferred that said atomizing device comprises at least one nozzle 
provided in a front part of the housing. However it is also possible to arrange said nozzle(s) 
in the tip area of the soleplate. 

In a preferred embodiment of the ironing device the soleplate is provided with 
at least one discharge opening which is connected to the steam generator through a second 
flow path in which a steam chamber is provided. In the steam chamber the wet steam is 
heated up to dry or superheated steam. During ironing of the garment the hot soleplate 
togelher with the dry or superheated steam wrinkles can be removed easily. 
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In another embodiment of the ironing device the soleplate is provided with at 
least one discharge opening which is connected to the steam generator through a second flow 
path between said valve and said at least one discharge opening, said valve opens the second 
flow path if the ratio between the flow rate of the pump and the power of the heating means 
5 is greater than 1 :45. The valve is now a 3-way valve. This enable a user to select the desired 
mode of steam (mist steam or dry steam) and the control device controls the power of the 
heating means of the steam generator, the flow rate of water to the steam generator and the 
position of the 3-way valve. In stead of a 3-way valve it is also possible to have a separate 
second flow path between the steam generator and the discharge opening(s) in the soleplate 
10 and that a second valve is provided in this second flow path. 

In a further embodiment of the above described embodiment a steam chamber 
can be provided in the second steam path. In the steam chamber the steam can be heated up 
to obtain a more dry or even superheated steam. 

15 

These and other aspects of the invention will be apparent from and elucidated 
with reference to the embodiments described hereinafter. 

Fig.l is a first embodiment of an electric iron suitable only for spraying mist 

steam, 

20 F ig.2 is a second embodiment of an electric iron suitable for spraying mist 

steam and dry steaming through the soleplate, 

Fig.3 is a third embodiment of an electric iron suitable for spraying mist steam 

and dry steaming through the soleplate, 

Fig.4 is a graph showing the area of the ratio between the flow rate of the 
25 pump and the power of the heating means for the steam generator. 

Troughout all embodiments similar part of the honing device are indicated 
with the same reference numerals. 
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The steam honing device of the first embodiment (Fig.l) consist of a steam 
iron 1 having a housing 2 with a soleplate 3 at the bottom side of the housing. A water 
reservoir 4, an electric pump 5, a steam generator 6 and control means 7 are accommodated 
inside the housing. User-operable control buttons 40 are provided on the housing 2 to control 
several functions of the device. A water passage 8 connects the water reservoir 4 with the 
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electric pump 5 and lie electric pump with me steam generator 6. A steam passage 9 
connects the steam generator 6 with an atomizing device 10 via a valve 1 1. The iron is further 
provided with a heating element 12 for heating the soleplate 3 and a heating element 13 for 
heating the steam generator 6. 

In operation when the iron is powered, the user can decide to perform the 
ironing task with the aid of mist steam. The power of the heating element 13 of the steam 
generator has for example a fixed value. By means of one of the control buttons 40 the user 
selects the desired kind of mist steam which corresponds with a certain flow rate of the 
pump. The kind of mist steam may depend on the kind of garment to be ironed. For example, 
for ironing jeans the amount of water in the mist steam should be greater than for ironing 
linen. By means of the control means 7 the pump 5 is triggered to deliver the proper flow 
rate. When the steam generator 6 has reached its operating temperature the user can open the 
valve 1 1 which results in starting of the pump 5. The pump can only be started when the 
steam generator has reached its operating temperature. Water flows to the steam generator 6 
and within a second a mixture of steam and water flows through the steam passage 9 to the 
atomizing device 10 where water is broken down in very fine water droplets and a spray of 

mist steam 14 is ejected on the garment. The valve 1 1 may be a mechanical or 
electromechanical controlled valve. 

One of more atomizing devices 10 may be provided in the front part of the 
housing 2. In addition or solely an atomizing device 15 may be provided in the tip area 16 of 
the soleplate 3. 

The steam ironing device of the second embodiment (Fig.2) is an extension of 
the first embodiment. The soleplate 3 is provided with steam discharge openings 17 for dry or 
superheated steam 1 8. The discharge openings 1 7 are connected to the steam generator 6 via 
distribution channels 19 and a second flow path 20 in which a steam chamber (or steam 
generator) 21 is provided. The steam chamber is heated by a heating element 22. Additionally 
a second valve 23 may be provided in the flow path 19 to improve the control over the 
steaming function. 

In the Ihird embodiment (Fig.3) The steam discharge openings 17 in the 
soleplate 3 are directly connected to the steam generator 6. The second flow path 20 connects 
the distribution channels 19 with the valve 1 1. Valve 1 1 is now a 3-way valve or a deviator. 
If the user decides to use only dry or superheated steam the control button 40 is switched to 
the required position so that the ratio between the flow rate of the pump 5 and the power of 
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the heating element 13 of the steam generator 6 is suitable for dry or even superheated 
steaming. 

The water supply device can be a water reservoir inside the iron as described 
in the embodiment but can also be a water reservoir inside a separate stand to which the iron 
is connected via a hose. Also the pump can be located inside such a stand. Another possiblity 
is that the water supply means is an automatic water source such as the water mains system. 

The steam generator 6 is preferably a flow heater. In a flow heater water 
travels a relatively long way through the heater. 

Fig.5 shows a graph with the relation between the water flow (g/min) of the 
pump and the power (W) of the heating element of the steam generator. Line A indicates the 
ratio between the water flow and the power where all water is converted into steam. The 
water flow/power ratio is 1:45. For example, to convert a water flow of 30 g/min completely 
into steam a power of 1350 W is needed. The power is proportional to the the water flow. 
Line B corresponds to a water flow/power ratio of 1 :38. For example, if the power is 1350 W 
and the water flow is 36 g/min, about 30 g/min is needed to generate steam and 6 g/min 
remains as water. This results in a water/steam ratio of 1 :5. Line C corresponds to a water 
flow/power ratio of 1 :20. For example, if the power is 1350 W and the water flow is 67.5 
g/min, 30 g/min is needed to generate steam and 37.5 g/min remains as water. This results in 
a water/steam ratio of 1:0.8 . The area between the lines B and C indicates the area in which 
the water flow and the power should be choosen to obtain the desired wetness of the steam in 
the steam generator and thus the desired mist steam at the atomizing device. 
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CLAIMS: 



1 A steam ironing device comprising a steam iron having a housing, a heatable 

soleplate at the bottom side of said housing, and at least atomization device, said ironing 
device comprises a water supply device, a steam generator for generating steam, heating 
means for heating the steam generator, a flow path between the steam generator and the 
atomizing device, a valve provided in the flow path between the steam generator and the 
atomizing device, and an electric pump for delivering water from said water supply device to 
said steam generator, characterized in that the ironing device comprises control means 

- for controlling 1he power of the heating means of the steam generator, 

- for controlling the flow rate of the pump, and 

- for controlling the opening and closing of said valve, said valve being open if the the ratio 
between the flow rate (g/min) of the pump and the power (W) of the heating means is in 
the range of 1:20 to 1:38 

2. Ironing device as claimed in claim 1, characterized in that the ratio between 
the flow rate (g/min) of the pump and the power (W) of the heating means is in the range of 
1:23 to 1:30. 

3. Ironing device as claimed in claim 1 or 2, characterized in that said atomizing 
device comprises at least one nozzle provided in a front part of the housing. 

4. Ironing device as claimed in claim 1, 2 or 3, characterized in that said 
atomizing device comprises at least one nozzle provided in a tip area of the soleplate. 

5. Ironing device as claimed in any one of the claims 1-4, characterized in that 
the soleplate is provided with at least one discharge opening which is connected to 1he steam 
generator through a second flow path in which a steam chamber is provided. 

6. Ironing device as claimed in any one of the claim 1-4, characterized in that the 
soleplate is provided with at least one discharge opening which is connected to the steam 
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generator through a second flow path between said valve and said at least one discharge 
opening, said valve opens the second flow path if the ratio between the flow rate of the pump 
and the power of the heating means is greater than 1 :45. 

7. Ironing device as claimed in any one of the claim 1-4, characterized in that the 
soleplate is provided with at least one discharge opening which is connected to the steam 
generator through a second flow path in which a second valve is provided, said second valve 
being open if the ratio between the flow rate of the pump and the power of the heating means 
is greater than 1:45. 

8. Ironing device as claimed in claim 6 or 7, characterized in that said iron 
comprises a steam chamber in said second flow path. 
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ABSTRACT: 



The invention relates to a steam ironing device comprising a water supply 
device, a steam generator for generating steam, heating means for heating the steam 
generator, at least atomization device, a valve provided in a flow path between the steam 
generator and the atomizing device, and an electric pump for delivering water from said 
water supply device to said steam generator. To obtain wet steam at the atomizing device the 
ironing device comprises control means 

- for controlling the power of the heating means of the steam generator, 

- for controlling the flow rate of the pump, and 

- for controlling the opening and closing of said valve, said valve being open if the the ratio 
between the flow rate (g/min) of the pump and the power (W) of the heating means is in 
the range of 1 :20 to 1 :3 8. 



Fig. 1 




I 



PHNU)31494 



1/3 




FIG. 2 



PHNL031494 





I 



